We are what we know, what we have learned. Learning is a structure like an iceberg -constantly changing, its stability affected by the addition or removal of chunks, and its capacity to affect its surroundings largely dependent on the 'underwater' component. Learning and 'forgetting' will be considered here in the light of theory and experiment, and a plea presented for cooperative effort to identify and discard out-of-date and troublesome parts of our structure of knowledge. The emotional content of much of our knowledge means that we shall often need 'permission to unlearn' from our peers.
Pressures for learning Doctors need to learn all the time
In my exploration of some of the reasons for our difficulty in adapting to new methods and to new needs, I am heavily indebted to two books on educational theory, Winfred Hill's Learning: and Walter Kintsch's Memory and Cognition", and also to comment and criticism from many colleagues and friends.
'Ring out the old, Ring in the new' said Tennyson, who could perhaps not have foreseen the rate at which new ideas appear -indeed, more rapidly than old ones become irrelevant. We are continually jostled by novelty and, if we ignore it, our colleagues mystify us with new jargon or our patients challenge us with the morning's headline medical story. , All doctors have this problem -indeed every human being has to cope with the environment as it changes and develops. We are 'the only movable, general purpose computers that can be produced by unskilled labour', but we have the equipment to adapt, and I shall discuss the strengths and weaknesses of the processes available.
Hill! shows that each species has a preferred way of responding to new stimuli. This is easy to prove for animals in the laboratory, but it seems likely that the species 'doctor' has inbuilt qualities (usually selected at school and university) which make some new tasks easy to learn and retain, others less so.
The profession, indeed the NHS as a whole, devotes much effort and resource to education and training; may it not be that we simply persist in preprogrammed fashion, finding new masks in which to act out our roles and new words to describe our work? We yearn for the precision of science but sit amongst the mess and fuzz of humanity. Are we confined in our ability to choose appropriate strategies and tactics by boundaries which have been learned and might need to be unlearned?
The GP's situation General practitioners have extra burdens in this area, and at the 'sharp end' -that dreaded 'interface' -are particularly exposed to the stresses of adaptation.
A perennial difficulty is that firm scientific knowledge plays a rather small part in GP work: consultations per 1000 per year are 250+ each for respiratory diseases and for psychosomatic problems (both the subject of much controversy in management), compared with 50+ for cardiovascular conditions and one per 1000 for such 'solid' diagnoses as thyrotoxicosis. We deal with controversial, volatile themes and expectations, and, well trained in 'firm' conditions, meet them very infrequently.
Added to the challenge of trying to manipulate 'soft data' into shapes amenable to 'hard analysis', there are other factors that leave the GP peculiarly vulnerable to a lifelong crisis of learning: (1) Each of their actions is exposed to expert criticism and monitoring from specialist 'small-field' colleagues; by definition, someone, somewhere, knows better than any GP how to manage every 'medical condition'. Sadly, and by very understandable progressions, our specialist colleagues too often confuse this expertise with believing that someone, somewhere, always knows better than any patient's own GP how that person should be advised and helped. (2) GPs' education is traditionally mainly science and technology based, leaving perceptions and constraints inappropriate to their working environment in the messy, 'real' world. The combination of these factors means that GPs are the only members of the medical profession who are not positively expected to forget or to ignore whole areas of medicine not in their field of expertise.
Knowledge, learning and memory The nature of knowledge No one can 'know' the form in which we store knowledge; sensory data need processing (or encoding) before any temporary or more lasting effect remains, and output must depend upon the accessibility of these stores as well as their contents. Memory is therefore the observed output and is inseparable from other outputs which we call behaviour.
It is sufficient for my purpose to refer to some of the ways in which this storage could occur. Ideas based on physiological concepts are, on the one hand, attempts to relate the electrical activity of neurones to experimental data, or on the other, based on developments of DNAJRNAchemistry. However fertile for basic research, when we consider the problems of real-life adaptation, such ideas are surpassed by concepts developed from other systems in which information is stored.
The crystal analogy would stress the need for new items to 'fit', either by suitably filling gaps, or by forcing rearrangements of the lattice; the similarity to the schemata of Piaget is striking. Such ideas are hardly original; as Andrew MarvelP put it in the 17th century, ' The Mind, that Ocean where each kind Does straight its own resemblance find.'
The hologram analogy" emphasizes the way in which part of the structure can appear to hold the whole of the information. The actual processes of learning can be clarified in two ways (as for any system processing raw data) -each stage can be considered in isolation, or, if a continuum of complexity is postulated, then the amount of processing can be studied.
From sensation to memory
If all sensation were to be transferred to storage, presumably even the virtually infinite capacity of the human mind would soon be exhausted. Each 'trace' of perception is briefly stored and, if processed (that is, selected and suitably encoded),transferred to shortterm memory; visual traces are lost for ever if not manipulated within less than one second, auditory traces can be retained for almost four seconds before erasure. Selection of traces for processing ('attention') is heavily influenced by the emotional content of the material and the amount of other similar 'work' in hand. Clearly these considerations are important in the transactions of any consultation.
Short-term and long-term memory
Short-term storage capacity is not large, though when the information is organized in 'chunks', each chunk can be very large by comparison; the mind can handle only about 5-9 such chunks at anyone time. The oratorical trick of imagining a house, each room of which is furnished with various points of the argument, is a familiar example. Organization of material into chunks is rapid for such short-term use, but needs much preliminary hard work to establish patterns with a coherent logic for long-term retention. This is usually called university education.
The level of processing
Protagonists of a 'continuum theory' for processing into memory envisage a gradation from perfunctory manipulation and very temporary retention, to everdeeper processes for storage over longer periods. The processes involve analysis for meaning and significance, and 'rehearsal' at two levels, firstly to maintain accessibility, and secondly to improve the utility of the material when it is retrieved".
Permanence and accuracy
Teachers and teaching are not always correct; as Kipling6 wrote:
'Wonderful little, when all is said, Wonderful little our fathers knew. Half their remedies cured you deadMost of their teaching was quite untrue. ' It is clear that we are prisoners of our previous learning. If later knowledge is to be securely based, then the foundation must be accurate; faulty items do not simply decay -they still have their place in the schema and still exert an influence. Like some features of word-processing programs, they may go into 'limbo', from which they can pop up awkwardly and unexpectedly. In addition, as Skinner? has emphasized, coincidental associations and reinforcements may lead to unplanned learning; he calls the results 'superstitious behaviour'. We could all quote examples from our own and our colleagues' daily work: perhaps sterilizing skin before injections and shaving perinea are superstitious. Certainly much of our use of new drugs is heavily influenced by the outcome of our first case -that 'clinical series of one'.
The power of our learning
We may be forced to learn by the strength of our drives, some physiological (hunger, thirst), some more complex (affection, ambition), some novelty-seeking like curiosity and exploration. To be a general practitioner is in itself a form of lifelong curiosity, but we should also be honest about our need for 'carrots'. If the NHS was a 'token economy', then item-ofservice fees would be our tokens.
Furthermore, the persistence of each item of learning is a function of its position and importance in the pattern, schema or structure. Like listed buildings, we are reluctant to discard bits of knowledge that have been around for a long time, even if they are in the way of new developments. If they have also been incorporated into the foundations, their removal will seem to pose a threat to the stability of the whole, and their replacement will seem a major undertaking. Our first medical teachers have a great responsibility to keep our foundations simple and adaptable as well as accurate.
Fuzzy categories
Mathematicians have developed a 'fuzzy set theory' to cope with the problems posed by categories which are inherently vague. Such groups as modern drugs or old patients are obviously ill-defined, but still exist;
we 'know what we mean' by them, and general practice is riddled with this particular fuzziness -it is the 'name of our game'. But we have been trained to be uncomfortable with such uncertainty (our Keatsian 'negative capability' is usually small) and if science develops towards the incorporation and manipulation of fuzziness and uncertainty, then general practice toowill need to discard some previous convictions, any immovable foundation of learning. We are all now suitable cases for unlearning.
The problem of unlearning Ways of unlearning
Hamlet said it long ago: '. . . from the table of my memory I'll wipe away all trivial fond records All saws of books, all forms, all pressures past, That youth and observation copied there.' This is a rare example of an author addressing the topic of unlearning, and I have the feeling of sailing in uncharted waters. However, the mysterious Minerva" of the British Medical Journal wrote not long ago that 'those of us who had learnt that tonsillectomy in childhood increased the risk of Hodgkin's disease had better unlearn it'. She comments: 'Epidemiological associations seem more likely than most other medical "facts" to be turned upside down by the winds of time'. Shades of Kipling's 'most of their teaching was quite untrue'! Examples of concepts and operational processes ripe for the dump have been cited in the Journal of the Royal Collegeof General Practitioners. Howie? emphasized the high level of antibiotic prescribing for the sore or red throat syndrome; he believes this is due to an atavistic fear of nephritis and rheumatic fever, for which the risk is extremely low, and which is, he says, unaffected by treatment anyway. Kamien'? refers more generally to procedures carried out for fear of litigation or NHS disciplinary actions; the overall incidence of the latter is said to be about one in 350000 -that is, once in a professional lifetime.
A theologian, John MacQuarrie11, has said that 'Everything in one's mind, no matter how long or how tenaciously one has clung to it, must be brought into the light, tested and scrutinized, and, if it stands in the way of fuller truth, be allowed to die. This is painful, for something of oneself dies with it'. Can one say, then, that all unlearning, all discarding is painful and is therefore resisted?
Guthrie 12 posed three principles for 'breaking habits', which I take to be one way to consider 'unlearning': (1) threshold-raising (desensitization)-the stimulus is presented weakly, gradually increasing so that it never quite triggers the unwanted response; (2) fatigue -repeated presentation of the awkward stimulus until the undesired response ceases or alters; (3) presenting incompatible stimuli, so that 'better' or at least different learning simply has to occur. He emphasizes that items might be forgotten in one context, but remembered in another. If we wish to retain pieces of our knowledge, then that chunk ought to be used and practised in several contexts; and conversely, if we wish to discard any item, all the contexts in which it is used will have to be identified and reshaped with new material, or it will continue to surface unexpectedly.
It might be thought that, since learning is so difficult, unlearning ought to be very easy; my thesis is that the exact opposite is true. We need to devote specific effort to the process of discarding our mental lumber. Behaviourists stress the importance of four elements in learning, that is, our drives and goals, the cues or stimuli which are effective, the responses thus learned and the nature of the resulting rewards. Unless we are able to interrupt the whole chain, we remain locked into the existing form of behaviour. Perhaps we need to have evidence of 'new' rewards before we discard old comforts and certainties.
Permission to unlearn
We are capable of learning virtually unlimited quantities of material-facts, inferences therefrom and anything that influences our behaviour. It is also evident that most of this stuff is inaccessible for most of the time, often when we are specifically seeking it. However, during this state, it is still capable of affecting our behaviour and our capacity to learn fresh material. I propose, therefore, that we devote some of our efforts in postgraduate education to cleansing Journal of the Royal Society of Medicine Volume 81 January 1988 5 operations, rather than always concentrating upon adding to and rearranging our stock. The goods at the back of our mental warehouse not only gather dust and deteriorate, but also actively infect new stocks with old ways and old concepts. I further propose that this is a field ideal for cooperative work and study, in that outside, peer-group inspection of our mental stock and furniture is more likely to reveal disposable and dangerous items, those which need recycling or destruction. Nor is there only low-level waste; some past 'knowledge' is a powerful pollutant of rational thought, resistant even to mental vitrification.
Learning theorists posit that any species may be prepared, unprepared or contraprepared to learn a particular response to a given stimulus. The species 'GP' has developed by unnatural selection, and seems unduly 'prepared' to learn new names of drugs, new patterns of organic disorder, new tests and treatments which someone has said are 'mandatory'. The species 'GP' seems quite 'unprepared' for working cooperatively with others, whether professional or lay, and perhaps (offering a harsh judgment) positively 'contraprepared' to exert any major effort in preventive or educational fields.
I think we need help in the face of such handicaps. Somehow we must develop a method for getting 'permission to unlearn' -that is, we must be allowed to feel comfortable and professional when giving more weight to the expressions of the patient than to the laboratory results; comfortable when leaving important decisions to those mainly affected by those decisions; more prepared to give heed to patients' groups as well as specialists' groups and able to accept and share our own human limitations. None of these departures from the norms instilled, indeed imprinted, into us in our medical schools will be easy, and that is why we need strength in numbers, and the help of colleagues in moving away from the security of what we have always done, what we have always thought.
Any proposals for new tasks for general practitioners which imply new infrastructures of learning ought to indicate at the same time those ideas and attitudes which are obsolete. Lectures, seminars and groups devoted to fresh facts should also spend some time on showing which 'old' facts are redundant. GPs have historically been fuelled by the 'gas of guilt' -we never knew as much as the specialist, we never spent as much time with each patient as the consultant (not even true usually), and, crime of all crimes, we were not so scientific, did not measure as much as our hospital colleagues, and tolerated uncertainties which ought not to have been tolerated.
The wholly admirable transfer of so much postgraduate education for GPs into GP hands would be much enhanced if we were more forthright in identifying those mental handicaps which were loaded upon us during our medical careers, and more forthright in mutually dumping such inappropriate junk by the wayside.
The process is not likely to be easy. Not taking a full history from every patient, not examining more than the presenting organ system for most patients, gives us all unease since those activities were the educational equivalent of breast-milk for us, and have nurtured and sustained us since we first stood beside a couch or powdered our hands for the gloves.
I cannot pretend that no difficulties would remain; whatever the logic of radical refashioning of the general practice schema, some consistency is valuable between the aims of colleagues in the same field, and respect and mutual understanding are needed between colleagues in different fields. In other words, the leaders in general practice cannot safely get too far ahead of their fellows, either in their ways of working or their ways of thinking. In addition, the pace of innovation is now so great that 'unlearning' might begin to seem an end in itself, a necessary survival strategy when we are expected to provide a fresh response by our patients, by the media, by our colleagues and by our paymasters as often as we are asked for an appointment or a prescription.
I do not seek to legitimize forgetfulness or carelessness; these are the lot of every doctor and every human being. I do seek a postgraduate educational scene which recognizes that GPs, daily engaged in the burly-burly of the 6·minute consultation, will need support and help from colleagues in identifying those parts of what they have learned which now obstruct and distort further knowledge. We should not feel guilty when we discard the knowledge of yesteryear, but confident as we join our colleagues in a cooperative attack on the ignorance of the present.
